Abstract. During October 19-20, 1991, one flight of the NASA Global Tropospheric Experiment (GTE) Pacific Exploratory Mission (PEM-West A) mission was conducted near Hawaii as an intercomparison with ground-based measurements of the Mauna Loa Observatory Photochemistry Experiment (MLOPEX 2) and the NOAA Climate Modeling and Diagnostics Laboratory (CMDL). Ozone, reactive mtrogen species, peroxides, hydrocarbons, and halogenated hydrocarbons were measured by investigators aboard the DC-8 aircraft and at the ground site. Lidar cross sections of ozone revealed a complex air mass structure near the island of Hawaii which was evidenced by large variation in some trace gas mixing ratios. This variation limited the time and spatial scales for direct measurement intercomparisons. Where differences occurred between measurements in the same air masses, the intercomparison suggested that biases for some trace gases was due to different calibration scales or, in some cases, instrumental or sampling biases. Relatively large uncertainties were associated with those trace gases present in the low parts per trillion by volme range. Trace gas correlations were used to expand the scope of the intercomparison to identify consistent trends between the different data sets.
Measurements and Techniques
The different measurements which will be compared are given in Table 1 [Gregory et al., 1983 [Gregory et al., , 1992 . Each of the ozone instruments is reported to have a precision of at least +_2 ppbv Gregory et al., 1983 ]. An ozone instrument was also in operation at the CMDL, but that instrument reports hourly averages and the data are not included in this comparison. We note that throughout the MLOPEX intensives, there was good agreement between the CMDL and MLOPEX ozone data. For example, during the free tropospheric flow periods of the first intensive, the mean difference between the two instruments was only 1.1 (+1. [Kondo, 1996] . The second airborne system was based on the LIF technique [Bradshaw, 1995] . NO 2 measurements were obtained only with the ground-based system and the airborne LIF instrument. Both instruments measured NO 2 by photolyric conversion of NO 2 to NO, and the ground-based system cooled the photolysis cell to 0øC. Detection limits for both airborne instruments were better than 2 pptv for NO and 4 pptv for NO 2. The ground-based system quotes the uncertainties for mixing ratios <100 pptv as NO, ___(0.9 + 4% reading) pptv; NO 2 (night), ___(2.5 + 4% reading) pptv. Overall uncertainties estimated in these systems were on the order of 15 -20%.
Peroxyacetyl Nitrate (PAN)
PAN measurements in the ground and aircraft systems were based on gas chromatography with electron capture detection. The problem is to choose the most appropriate data for intercomparison in this reasonably complex meteorological situation. Even given the observed winds, there is not sufficient information to be certain that the same air parcel sampled on the ground was also sampled by the aircraft. The Table 2 ) and "B" is the overflight (see Table 3 ). The ozone concentrations measured aboard the aircraft and at the MLO site are in excellent agreement. During both the overflight and the "ozone maximum" period, the measurements agree within _+1 standard deviation of the variation observed over each time period, and also within the stated precision of the instruments (_+2 ppbv). Because of the good agreement between these data sets, ozone will be one of the gases used in subsequent analyses when examining trace gas correlations for the ground-based and aircraft data sets.
Long-lived Halocarbons and N20
The agreement between canister sampling (PEM) and in situ analysis for the fluorocarbons CFC-12 (CC12F2)and CFC-11 (CC13F) (NOAA/CMDL) is excellent (within 2%) for both compounds. Average differences are higher (7 and 5%) for methyl chloroform and carbon tetrachloride. For both of these molecules, the canister results are higher than in situ data. Typically, reports of sample artifacts for methyl chloroform and The comparison during the 0 3 maximum was in the nighttime for both the ground-based and airborne data sets. During the dark, NO is expected to be zero, and all systems were in good agreement to within about 1 pptv for this period. One airborne system (LIF) reported data as limit of detection (S/N=2/1; 1.4 -1.5 pptv), while the other (CL) system showed a 1.2 pptv standard deviation around an average of-0.9 pptv. The ground based system averaged -0.2 pptv (+0.5 pptv). During the early morning flyby period, the sun had risen and NO had increased several parts per trillion by volume. At this time, all systems were comparable at 6.7 + 1 pptv. These data are well within the specified uncertainties of the NO instrumentation.
The agreement between the NO 2 measurements was inconsistent for the two comparison periods. NO2 measurements from both instruments were comparable during the overflight period within the observed variation. A difference of 2.6 pptv during this period was within the standard deviation of the measurements. Measurement of NO2 in the ozone maximum, however, was quite different. A factor of 2 difference (=13 pptv) is found between the airborne and ground-based measurement, and this is near the limit expected from the combined instrumental uncertainties. At this time, we have no suggestions to account for this apparent discrepancy. 
Hydrogen peroxide/organic peroxides
Hydrogen peroxide from the dual enzyme, aqueous coil data is consistently lower in the ground-based measurements by 42-47% compared to the aircraft data. The absolute difference in mixing ratio is near 0.2 ppbv. Organic hydroperoxides, which were found to be exclusively methyl hydroperoxide, are also lower in the ground-based measurement by 11 -37%. This is an absolute difference is 0.02 -0.08 ppbv, which is near the uncertainty of the measurement.
During this same time, hydrogen peroxide was also measured at MLO by the TDLAS system. During the two short intercomparison periods, the TDLAS system was in good agreement with the ground-based dual enzyme technique. The remainder of the night the TDLAS data were lower than the coil data by an average of 0.14 ppbv. For the most part, the measurements showed good comparability between the data sets, especially considering the low mixing ratios of most species, but there were enough inconsistencies to limit the use of the combined data to understand the chemistry of the mid-Pacific troposphere. One straightforward aspect to consider with respect to the MLO
